Following recent experimental results at sea that suggest the existence of a pre viously undetected type of acoustic wave in sandy sediments, an experiment was designed to detect and measure the speed of acoustic waves in an isolated envi ronment. The experiment was conducted in a laboratory tank containing lm of unwashed river sediment under a 3m water column. Observations were made of the travel time and attenuation of a pulse from an acoustic source located above the water-sediment interlace to a set of probes below the interface. It was observed that, at normal incidence the pulse travelled at about 1750 m/s, while at shallow grazing angles, the pulse travelled through the sediment at close to 1200 m/s. An interesting possible explanation exists in the Biot model, which predicts a slow acoustic wave in porous materials.
The "edge effect" is a natural consequence of sound absorption measurements in reverberation chambers, which comes about because the reverberant sound field is diffused everywhere except directly over the specimen. The effect causes inflated sound absorption coefficient readings which are often in excess of 1.00, as if the plan area of the test specimen had mysteriously increased. As a mystery the diffraction effect is at best an annoyance. If the effect were reliably quantified, however, the effective area increase could be used to optimize (on the basis of cost of performance) the amount of sound absorption used in a particular treatment. In this study, we have quantified diffraction effects using a simple empirical model based on the results of two ASTM C423 sound absorption tests performed on different size specimens of the same material. The result is a reliable determination of both a "radius of influence" and an estimate of the random incidence sound absorption independent of the diffraction effect. Friday, March 29, 1991 4 :00 p.m.
Dispersion Relations for Acoustics Revisited

Dr. Thomas Griffy
Department of Physics The University of Texas at Austin
At a previous acoustics seminar (October 29, 1990 ) the application of dispersion relations to acoustic propagation was discussed. Some of the results presented at that time and some of the papers on which the presentation was based, were wrong. We will try again.
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Overshoot Effect in Auditory Masking Friday, April 19, 1991 4 :00 p.m.
Dr. Dennis McFadden
Department of Psychology The University of Texas at Austin
There is a phenomenon in auditory masking that has traditionally been viewed as a manifestation of an adaption-like effect in the auditory system. If a brief tonal signal is presented within a couple of milliseconds of the onset of a broadband masking noise, it can be 10-20 dB less detectable than if its onset is delayed by about 150 ms from the onset of the masking noise. This effect, known as overshoot, has an apparent parallel in the firing patterns of primary auditory neurons. Thus, that neural pattern has long been taken as the explanation for overshoot. Craig Champlin and I have shown that the overshoot effect can be greatly reduced or eliminated by exposure to intense sound or by moderate doses of aspirin, and this reduction comes in a paradoxical manner. Detectability in the short-delay overshoot condition improves following exposure or aspirin, even though these agents make hearing worse in the quiet. The implications of these paradoxical findings for the traditional explanation for overshoot will be discussed, and overshoot will be demonstrated.
Propagation of Sound Over a Curved Surface of Finite Impedance
Wednesday, April 24, 1991 4:00 p.m.
Dr. James A. Kearns Applied Research Laboratories The University of Texas at Austin
As part of a program to understand key aspects of long range propagation of sound over irregular topography, an investigation was made of the diffraction effects which occur near the top of hills and ridges. This investigation evolved into a study of the diffraction of a high frequency plane wave due to its grazing of a two-dimensional curved surface of finite impedance. Laboratory scale models were constructed and measurements were made of the field on, above, and behind either of two curved surfaces possessing distinctly different impedances. The pressure waveforms associated with a transient acoustic pulse were simultaneously measured at a reference point and at a field point. The ratio of the discrete Fourier transforms provided an estimate of the insertion loss at the field point. The results of the measurements were compared with the predictions of a Matched Asymptotic Expansions theory. The predictions relied upon the experimental evaluation of the impedance of each surface at graz ing angles of incidence. The comparison between the measurements and predictions clearly indicated that the theory gives an excellent description of the field anywhere near a curved surface.
The small signal propagation of sound in shallow water is frequently analyzed on the basis of the Pekeris waveguide model. A Pekeris waveguide consists of a layer of water that is bounded above by a vacuum and below by a fluid half-space. The sound speed in the fluid half-space is greater than that in the water, which provides a necessary condition for total internal reflection, and thus guided wave propagation, within the layer.
Perturbation methods are used to investigate finite amplitude propagation of sound in a Pekeris waveguide. At first order, the classical linear mode shapes and dis persion relations are recovered. At second order, a quasilinear solution is derived for second harmonic generation in the layer. At third order, a nonlinear Schrödinger equa tion that governs the propagation of narrow-band pulses can be obtained [Zabolot skaya and Shvartsburg, Sov. Phys. Acoust. 33, 221 (1987) ]. Finally, a recently constructed waveguide to be used for testing the theoretical predictions will be dis cussed. Friday, September 20, 1991 12:00 p.m. Dr. Timothy S. Margulies U.S. Nuclear Regulatory Commission Washington, D.C.
Physical Acoustics and Relaxation
The theoretical prediction of acoustic wave propagation in fluids is im portant for understanding medical diagnostic techniques, ocean and other geophysical transmission characteristics; as well as, for measuring physio -chemical properties of fluids, and for estimating equations of state. The purpose of this talk is to review extensions of the classical viscothermal problem of wave propagation in a single component Newtonian fluid to more general multi-component, and multi-phase materials where signifi cant relaxation phenomena occur. The intent is to clarify the acoustic roles, thermodynamic bases, and theoretical development of several differ ent types of relaxation phenomena for example stress, internal energy such as chemical, and particle-fluid interaction. Calculations and applied research activities related to sound absorption and dispersion in a variety of acoustical materials will be systematically discussed along with compar isons to available experimental measurements.
